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' Concentrations are in units of mg/kg dry weight.
° Concentration represent sediments collected after at least 600 days following the ash spill.
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The weathering of coal combustion waste in a lotic e lennessee Valley Authority Kingston Ash Recovery Project 0 a b “Ta
environment was assessed following the Tennessee e Large release of fly ash at the Kingston fossil plant . ‘: > > ’
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PNTATR T Days post spil e Percent ash in sediment and total trace elements are not significantly different between time
intervals

e Risk based on exposure to total trace elements is unnecessarily conservative

« Bioavailable trace elements are a small fraction (between 3% and 11%) of total trace elements

« Bioavailable trace elements are significantly lower in concentration 600 days following the ash

Valley Authority (TVA) fly ash release of 2008 (Kingston,
TN). Sampled materials included stockpiled TVA ash,
ash-laden sediment at 180 days and at least 600 days
after the release, and reference sediment (1% ash
content) upstream of the release site. Percent ash and
total recoverable concentrations of heavy metals and
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A sequential extraction procedure was used to speciate Percent Ash T e
selected fractions of arsenic, copper, lead, nickel and
selenium in decreasing order of ; N
bioavailability. Concentrations of trace elements in | Trace Elements
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of magnitude lower than total recoverable trace « Coal ash contains toxic trace elements such as: Arsenic, Copper, Lead, Nickel, Selenium Extracted Trace Elements R o ova y
elements. The bulk of sequentially extractable trace « These elements present a potential risk to ecological receptors A 2
elements was associated with iron-manganese oxides, B
the least bioavailable fraction of those measured. By 600 Bioavailabilit Bicavailable
days, trace element concentrations in the SEP fractions y ~ 350 > SEP Fraction
approached reference concentrations in the more 200 Wilcoxon rank sum, . WaterSoluble ~ IonExchangeable  Carbonate Bound Fe/Mn Oxide Bound
bioavailable water soluble, ion exchangeable and « Bioavailablility defined by how tightly trace elements are bound within p<0.0001 Ny e Contact

carbonate-bound fractions. For each trace element, the sediment geochemical matrices 250 >

percentage composition of the bioavailable fractions » More tightly bound is less bioavailable ! 5 200 IC 5 ENVIRONMENTAI® James Markwiese, Ph.D.
relative to the total concentration was calculated. The » Of total trace element concentrations, most O £ 5 20 o o | ook , v L Senior Biologist
SEP index, calculated as the percent composition values summed for all trace elements across the associated with recalcitrant mineral phases T 7 150 — Y ’ STAN D ARDS Envwon_mental Standards, Inc.
four SEP fractions, was significantly lower at 600 days compared to 180 days and approached «€.9., 97% of total arsenic associated with A s A 100 RN ¢ o = : jmarkwiese@envstd.com or 865.376.7590
reference observations. These results document the natural attenuation of coal combustion waste in un-extractable fraction =i - = N T, =
sediment resulting from the loss of bioavailable trace elements over time. 7492160 >0 # . 4%; L y e g;f_ & b
0 50 00 180d 600d 180d 600d 180d 600d 180d 600d

Days post spill Days post spill



